Effects of prostaglandin E3 and eicosapentaenoic acid on rat bone in organ culture.
To assess the possibility that diets rich in eicosapentaenoic acid (EPA) could have adverse effects on the skeleton, we examined the resorptive response to its major project, PGE3, and the effects and metabolism of EPA itself in cultured fetal rat long bones and neonatal rat calvaria. PGE3 stimulated bone resorption with a potency similar to that of PGE2. However, EPA was a much less effective precursor for PGE3 than was arachidonic acid (AA) for PGE2. In bones cultured with complement sufficient rabbit serum, which stimulates endogenous PGE release, addition of EPA had little effect on bone resorption while AA produced a substantial increase. Bones labeled with [3H]-AA and incubated with transforming growth factor-alpha (TGF-alpha), which stimulates endogenous PGE production, produced substantial amounts of PGE2, while bones labeled with [3H]-EPA and treated similarly produced less than 1/10th as much labeled PGE3. Thus, EPA appears to be a less effective precursor for the production of bone resorbing prostanoids than AA in cultured rat bone. However, since PGE3 is a potent stimulator of bone resorption, the possibility that dietary EPA can effect the production of bone resorbing prostanoids in man requires further study.